Activation of S phase checkpoint by cigarette smoke extract in Schizosaccharomyces pombe.
Cigarette smoke has long been recognized as a major environmental pollutant that can cause significant damage to the cellular macromolecules. Although much is known about the types of damage, little is known about the cellular responses to the stress caused by cigarette smoke. We have used the fission yeast Schizosaccharomyces pombe to elucidate the overall cellular responses towards cigarette smoke. Here, we demonstrate that fission yeast cells exposed to aqueous extract of cigarette smoke exhibit cell cycle arrest and cell death in a dose-dependent manner. Cigarette smoke treatment also results in accumulation of reactive oxygen species, unusual nuclear morphology and altered cellular structure. Our data further establish activation of the S phase checkpoint in cigarette smoke-exposed Sz. pombe cells. The checkpoint proteins Rad3, Rad26, Rad17, Rad1, Hus1 and Cds1 play key roles in this process, as evidenced by cell survival and biochemical analysis, although another checkpoint protein, Rad9, seems to be less required. Our results also suggest involvement of the stress-activated protein kinase Spc1/Sty1 and the bZIP transcription factors Atf1 and Pap1 in the cellular response towards cigarette smoke extract. These findings indicate activation of the critical S phase checkpoint and cell cycle arrest in Sz. pombe following CSE assault.